Form Approved 


REPORT DOCUMENTATION PAGE OMB NO. 0704-0188 


Public Reporting burden for this collection of information is estimated to average | hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comment regarding this burden estimates or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188,) Washington, DC 20503. 


1. AGENCY USE ONLY ( Leave Blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED 
Journal of the Ceramic Society of Japan, 41, 


357-361, 2006. 
4. TITLE AND SUBTITLE 5, FUNDING NUMBERS 


Self-assembled colloidal crystals for photonic applications & its outlook, | DAAD190310227 


6. AUTHOR(S) 
P. Wiltzius and S. Takeda, 


7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
University of Illinois-Urbana-Champaign REPORT NUMBER 

109 Coble Hall 

801 S. Wright Street 

Champaign, IL 618206242 


9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 


U. S. Army Research Office 
P.O. Box 12211 
Research Triangle Park, NC 27709-2211 45105.42-MS-MUR 


11. SUPPLEMENTARY NOTES 
The views, opinions and/or findings contained in this report are those of the author(s) and should not be construed as an official 
Department of the Army position, policy or decision, unless so designated by other documentation. 


12a. DISTRIBUTION / AVAILABILITY STATEMENT 12 b. DISTRIBUTION CODE 
Approved for public release; distribution unlimited. 


13. ABSTRACT (Maximum 200 words) 


14. SUBJECT TERMS 15. NUMBER OF PAGES 
5) 


16. PRICE CODE 


17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT 
OR REPORT ON THIS PAGE OF ABSTRACT 
UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED UL 


NSN 7540-01-280-5500 Standard Form 298 (Rev.2-89) 
Prescribed by ANSI Std. 239-18 
298-102 


MASTER COPY: PLEASE KEEP THIS "MEMORANDUM OF TRANSMITTAL" BLANK FOR REPRODUCTION PURPOSES. WHEN 
REPORTS ARE GENERATED UNDER THE ARO SPONSORGHIP, FORWARD A COMPLETED COPY OF THIS FORM WITH EACH 
REPORT SHIPMENT TO THE ARO. THIS WILL ASSURE PROPER IDENTIFICATION. NOT TOBE USED FOR INTERIM 
PROGRESS REPORTS; SEE PAGE 2 FOR INTERIM PROGRESS REPORT INSTRUCTIONS. 


tI 1 PRU FE SC ORAUECIUD'S FRC SRS HE 


Bcwmeikaod k 
inn) 7 t KLIVAND 
loF & FiO RRA 


self-assembled Colloidal Crystals for Photonic Applications and Its 

Outlook 

Key-words : Colloidal crystal, Photonic crystal. Self-assembly. 
Opal. Inverse-opal 


Pierre WILTZIUS - 77H if Bl 


Pierre WILTZIUS"' and Satoshi TAKEDA* * 
* University of IMlinois at Urbana-Champaign. USA 
“Asahi Glass Co., Ltd. 


1. (£0 O(c 


HEM We be & |e] FEE OD VAY Ze ahr SR a A eA PS 
Ja bhoyv 7#Himmlt, HOMEY AMI ay bh 
—VCEAWHERAHAZ OLE POMEKAIEH SN 
TWH. LOH MORAOGRMS, FEORROUWE 
fd Lave 7 + ie YDIXKY F¥4x7T7 (PBG) €4 


FHIECTHS'. CORUM MIE, HEROS 
HG bE OUR EET RET DM LOCH IS A AZ HEMET X 


Am yetkath 0°", Zhe AFL EMAARA Ic 
{FTORTWSA. COCTMELEADI, COBKOH 
ita tk eV Dl2O< SA» FADO TPES < fp 
IZ), EWFAATHS. CNECHAEFEDBES 
IT ATWAAM™, HCH, REO eT 
MAAC YS Seat KRREMVYSTTU-Fid, 

SERMAA PORIARC3IKCNF+ bay DHA 
fii eK CADALEPOKRERNNCHA. COA 
HAV AUR, MPA AEBZA|KRICA RY TN 
Y FORE % OTP CIRAD 5 TAM UR E Ca RAED C 
EMNHETHA. LMPLEAS, AAO RAB Is 
m<, Monee, PRE ERT AZAD RIE 
VWENRTWRYY, EH, MMSAKRGMAD AR, 

SHlrIs, SES PBC PHP, EEOMMABHS!Y 

AML CIL, CV LEPBIGHML, HEROD OT 
Lb—-FAWM—- PRE SNTIZADCED—MlLIOVT 
MSL, FROM OO) REPEL HES [SOV TMS, 


mah L, 
2. TOF Fite OfE FH 


104 FRAOE) Biro Tl 1 (cmt EF 


lx, CMEC LRA CHEARESHNe~WSA" 


t&£75%77H% 41 (2006) No.5 


JEANIE GATS, REO FI > 7 NR Fi ME 
Heme L, ON eAKER his + EF) -—74- 
AZ EOE < FUL CACMMILSE 4, E54 
NCHS. ATIEORKOMM MS, FREE £ Fc, 
YIFAT7 4-H CHEM S te a IEA T 
BRL AV RMR ACEC, Cae Ac im 
FSADPRMKEGREACHS. Cots, £0 Ree 
In 4 Si oh cfERTA I CAH *) THADVEHDNAY 
FLW (LDV THIEF SB 

2.1 Colloidal Epitaxy 

“HC, eG (Bl (ce) C#Honkany KR 

SKA PRE DT <, Sy COR MES 7 
(Face-Centered Cubic ; FCC) bien EMAAR 
FEM (Hexagonal Close-Packed ; HCP) fii, HAW 
SEROMERALEEDCHY, FINA AWHEEZ 
RE, < OR RMEOMM IRS T BRHEGA. & 
=, COCEFT YT — hRMEMWSZCLIZE£EN 
Oi sale be eH L, ARE L ACA ay po 
VIAFRELHTITA. EF, pigeon boas #) 
SPUOBFE-LUVYFIF4—-HSAvULHH AF 
7E- LG paddies 
YERABUFR LTE <. FONE EN > ¢ 
DEM Rieke Stt, HA LIB PFOM SUZ. 
DWA, LEYHYxWUMERTHA. FORR, Gan 
Tie ah EEN IIMS ACE AMTFELE GS! 
van Blaaderan SIk, HPE-AYVFIT¢-tr£ 
OfEFRLETFYTL— bIEM EIS 1.6um DY!) HK 
PELE EL vy WMERSt, KS GMA ARE ‘ 
$4 FCC HeOIO, FRAO RICMILT 
Ze", AWB BIL, Colloidal Epitaxy HI kY, 3 
Of FRMmO MS LOA IY (chs Sot 
MM HETHSCLERRLTHY, F-N4 AMIN OBIZ 
KREAMEITEL EA 4. 

2.2 Convective Assembly & Dip Coating 

HERR 2 HGP i fi FO MR is HEP ETL (UL, 
OARKE CHIE LTB EL, RERFASIX IA DEBTS. 

< DTUEO ASE PE, PRB OHMTISIRT L, tik 
LL -CHEBLL £m LOOSEN 2 oteEss:. 2 
iH, Fer eE7)—-7+—-AAHHHNLeE YO, KALI 
104 FRianes a CMAET S (BI (a)). EX, 
HARD EP AIMEE Ae OIF Hr EY, By 
MPA EAE SUE ASME RBA L (RI 
l(b)), MFT AMRF SZI ER <¢ HACE I 
aes ha bin AYER CAS". Cneory 

Elid Convective Assembly EVRIZHIR < Hw oncty 
RA Wael DMEM cise eke 


357 


Colloidal Self-Assembly Techniques 
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